Abstract--Industrial damage attaches great importance to all countries in the world. It is one of the most important duties of a government to ensure the healthy development of domestic industries. The objective of this study is to achieve informatization of China's dairy industry. Analytic hierarchy process (AHP) and early-warning system were combined to sort, analyze, store and process the indices of dairy products in trade. An early-warning model was used to develop the early-warning platform of dairy damage for real-time tracking of the dynamics development of dairy industry trade and for scientific and accurate determination and prediction of industry losses and damage extents caused by dumping. This practice will effectively protect the interest of the state, and protect China's dairy industry from the infringement of unfair competition.
I. FOREWORD The Anti-dumping Regulations of the World Trade Organization (WTO) has defined industry damage as the substantial damage, threat or retardation imposed by import goods to the same or similar domestic products that hampered the establishment of the industry. The China Anti-dumping-forcast methods of industry damage extents has defined industry damage as the threat, blocking and destruction brought by large-scale sales of import (export) goods to the development and establishment of domestic industries in international trades. Since China's entry into WTO, the trade of dairy has increased, and the impact of import of foreign products into China has been strengthening. Therefore, to construct an early-warning platform for diary industry damage and to forecast the potential crisis of dairy safety is necessary to minimize the loss and enhance the consumer confidence.
In recent years, some researchers have studied on the construction of early-warning system of industry injury. On the basis of theoretical analysis and practical works, Liu et al. (2001) analyzed the early-warning factors by using analytic hierarchy process (AHP). Following the objective laws of industry injury, the principles of operability, comparability, early-warning, and scientificity, and the statistical indicators of the Bureau of Industry Injury Investigation, Ministry of Commerce of China, Chen et al. (2009) reconstructed a mathematical model to monitor industry damages, which validity and reliability was further confirmed by actual cases. Li et al (2009) established the food security early-warning index system to assess food security status and forecast food security damage, and built a systemic framework with timely policy adjustments. Cheng et al. (2010) constructed an industry safety early-warning system in Henan Province, and performed empirical researches with it. According to the overall goal of food development in China, Shao (2011) analyzed the law of food development in China over years, predicted the future comprehensive alarm limit index of food security by using practical scientific forecast model, and proposed the countermeasure to build food security early-warning system. Xu et al. (2011) analyzed the security status of aquatic products in Hebei Province, and proposed the basic ideas and frameworks of aquaculture safety warning subsystem. And Zhang et al. (2011) divided the North China area into 14 regions of early warning, and constructed early-warning models of earthquake situation index for each region. The earthquake early-warning criteria were determined, and a regional early warning index system was developed with AHP analysis and earthquake index calculation. Colors red, orange, yellow, and blue were used to grade the earthquake levels.
To guarantee the healthy development of China's dairy industry, this study aims to analyze and construct a dairy industry injury platform in the viewpoints of early-warning system design, model development method, and early-warning platform processes.
II. INDEX SYSTEM SET-UP OF THE EARLY-WARNING I
MODEL OF CHINA'S DAIRY INDUSTRY INJURY The dairy industry early-warning indices were designed mainly based on the industrial damage theory and relevant provisions of the state, which were further combined with the dairy industry's own characteristics.
A. Basis for Index System Design
To select and determine a reasonable index system is the International Academic Workshop on Social Science (IAW-SC 2013) key to establish a rapid and accurate early-warning and monitoring system. A set of indicators should have integrity, hierarchy, scientificity and practicality, and feasibility of index data and calculation method. The factors independent from import products must be considered as well. a) Integrity. Design of industry injury early-warning index system is a systematic engineering. Factors must be considered in combination, such as quantitative calculation and qualitative judgment, comprehensive characterization of index in combination and separately, and static and dynamic analysis of indices. At the same time, the index system design should consider the development and change of the dairy quality security.
b) Hierarchy. The industry injury early-warning index system is composed of a number of indicators with certain functions and mutual connections as a whole, and has hierarchy, in which each index of each level supports and supplements each other. The index system under study is composed of three levels, the low levels reflect the high ones, and the high ones are part of the higher ones.
c) Scientificity and practicality. The objective of establishing an early-warning index system of dairy industry damage in China is to provide a set of practical and comparable assessment basis, which can be used to determine whether China's dairy industry is safe. It's also the basis for implementation of anti-dumping, countervailing, and special safeguard measures. Therefore, index design should have operability. In specific operations, each department can optimize the indicators, highlight the main indices, and improve the evaluation efficiency according to specific need.
B. Index System Design
To ensure the safety of dairy trade, the early-warning index system should include the indicators of import quantity, import price, industry suffering and some import-independent indicators, according to the principles of decision-making, objectiveness, availability and simplicity. Import quantity index is defined by the change rate of import quantity, import price index by the change rate of price, industry suffering index by the change rate of pre-tax profit, import market share, domestic sale volume, and per capita income. Other import-independent indices are defined by the reduction of domestic consumption demand, the changes of consumption patterns, the effects of trade policy and technological progress, the changes of domestic industry management, the effects of domestic industry competition status, and the effects of irresistible force (Table 1) . Among the indices, the change rate of import quantity refers to the increased or decreased ratio of year-by-year imports of dairy products; the basic data were provided by the Customs. The change rate of import price refers to the price ratio of year-by-year import dairy product; the basic data were provided by the Customs. The change rate of pre-tax profit refers to the change amplitude compared to the previous year; the basic data were provided by enterprises. Pre-tax profit, i.e. the total profit, refers to the profit before tax on product income. The formula is as follows: pre-tax profit = salesselling costtax after allocation and additionfees after allocation. The change rate of import market share refers to the changes in the market share year by year; the basic data were provided by enterprises. The change rate of domestic sale volume refers to the sale changes in dairy products; the basic data were provided by enterprises. The change rate of per capita income refers to the income changes per capita in dairy enterprises; the basic data were provided by enterprises.
The import-independent index also affects China's dairy products import and export trade; the data were obtained from expert group meetings.
The indicators listed above are the basis of alarm forecast of dairy industry damage. Early-warning forecast is the comprehensive assessment of a variety of indices to monitor the industry status, is the scientific judgment of the industrial operation after comprehensive processing of each monitoring index data, and is to promote the healthy development of the dairy industry finally.
III. DEVELOPMENT OF EARLY-WARNING MODEL OF CHINA'S DAIRY INDUSTRY DAMAGE
Industrial damage early-warning is the basis of anti-dumping, the latter is an effective means to resist unfair competition allowed by WTO. The establishment of dairy industry injury early-warning model must therefore comply with the Agreement on Implementation of Article VI of Tariff and Trade1994 of WTO, i.e. Anti-dumping Agreement.
A. Establishment of Monitoring Products
The principles to determine the key monitoring product catalog, enterprises, and products of cow industry are: products of the current tariff (corresponding to tariff numbers), vulnerable to import and sensitive to import amount, price change, and industry impact, used and consumed in large scales domestically and exported in large amounts. Liquid milk and dried milk products are the main imports of dairy products in China; among them, liquid milk includes milk and yogurt, and dry dairy products include milk powder and whey. China's dairy exports mainly consist of liquid milk (milk and yogurt) and dried milk products (milk powder, dry whey, butter, and cheese).
B. Establishment of Product Monitoring Index System
The index system includes import/export index, production and management index of domestic dairy processing enterprises, domestic market price and some other unquantifiable factors. The quantitative indicators mainly include the index sensitive to import quantity like the change rate of import quantity, the index of import price, i.e. the change rate of import price, and the indices of industry suffering i.e. the change rates of pre-tax profit, import market share, domestic sale volume change rate, and per capita income. The qualitative indicators include the reduction of domestic consumption demand and the change of consumption patterns, the impact of trade policy, the effect of technological progress, the change of domestic industry management, and irresistible factors. The quantitative analysis was mainly based on the monitoring data of three aspects, including quantity, price and effects on domestic dairy industry. By using the early-warning model, the industry injury early-warning index calculated, and whether the dairy industry was damaged or not was quantitatively assessed. The qualitative analysis was conducted mainly through establishment of hierarchical structure and judgement matrix, and the questionnaires filled by experts with knowledge and experiences. According to the expert questionnaire, relevant limit values were determined, the weight of each factor was calculated, the expert judgement index of dairy industry injury early-warning was predicted, and whether the dairy industry suffered damage was determined.
C. Establishment of Basic Database
The data of China's dairy industry injury early-warning platform mainly originated from the Customs, Industry Associations/Bureau of Statistics, dairy processing enterprises, foreign trade associations or consulting companies. These data were input into the industry injury early-warning model through data collection server, and the industry injury early-warning index was calculated automatically (Table 2 ). 
D. Construction of Expert Model
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